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DJIEKTPOHHbIE KAJIbKYJIATOPDI

O

DJIEKTPOHHbBIE KAJIbKYJIATOPHI ABJISIIOTCA CIIEIUATU3UPOBAHHBIMU ITPOTPAMMHBIMHY TPUI0KEHUAMU,
NpeHa3HAYEHHBIMU JIJIS1 IPOU3BEIEHUS BBIUNCIIEHUN. DJIEKTPOHHbBIE KAJTbKYJIATOPHI IO CBOUM
QYHKITMOHATBHBIM BO3MOXKHOCTSAM COOTBETCTBYIOT allllapaTHBIM MUKPOKAIbKYJIATOPAM.

AnmapaTHble MUKPOKQIbKYJIATOPBI MOTYT CYII[ECTBEHHO Pa3JINYaThCSA IO CBOMM BO3MOKHOCTSM U
obsiactsim npuMeHeHUs. [IpocTble MUKPOKAIBbKYIATOPHI TO3BOJIAIOT OCYIECTBIIATH TOJIBKO
apudmMeTHUecKre olepaly HaJl YUCJIaMU U UCIIOJIb3YIOTCA B ObITy. VIH:XKEeHepHbIE
MUKPOKIBKYJITOPBI MIO3BOJISIOT TAK)KE BIYUCIATH 3HAYEHU S Pa3JIMUHBIX PyHKIUH (Sin, cos u Ap.)
U UCIIOJIb3YIOTCA B Ipoliecce oOydeHus U 18 MHKeHEPHBIX PACUETOB; TPOTPAaMMUCTCKIUE
MUKPOKIBKYJIATOPHI MIO3BOJISIIOT TPOBOAUTD BHIUMCIIEHUSA B PA3JINYHBIX CUCTEMAX CUMCIIEHUSA U
ZpyTHe onepaIuu.

DJIEKTPOHHbBIE KATBKYJIATOPBI TOPa3zo y/Io0Hee, TaKk KaK MOTYT 00J1a7laTh BO3MOKHOCTSMHU BCEX
BBIIIIENIEPEYNCIEHHBIX TUIIOB allllapaTHBIX MUKPOKAJIbKYJIATOPOB.




DeKTPOHHBIN KaJbKyJIATOD ABJISETCS CTaHAaPTHBIM IPUIOKEHHEM OIEPAIlnOHHOMN
cucteMbl Windows. OgHUM U3 yIaUHBIX 3JIEKTPOHHBIX KAJIBbKYJIATOPOB SIBJIAETCS
NumLock Calculator, B mporiecce paboTbI ¢ KOTOPBIM JIETKO BHIOPATh TPEOYEMbIHA THIT
KaJIbKyJIATOPA .

C IOMOIITbIO 3JIEKTPOHHBIX KAJIBKYJISITOPOB MOKHO:
- IPOU3BOAUTH apU@MeTHUYeCKHe AeHCTBUA HAJ IeJBIMUA 1 APOOHBIMU YHCIAMU;
- IIEPEeBOANTDH YHCJIA U3 OJHOU CHCTEMBI CUNCIEHUA B APYTYIO(HAIIpUMeED, U3 IeCATHUYHOU
B JIBOUYHYIO);
- BBIUHCJIATH 3HAUEHUSI MaTeMaTHuecKux QyHKIUN (Hampumep, x>, 1/x);

- BBIUMCJIATh 3HAUEHM S CTaTUCTUUECKUX QYHKIIMU (Hanpumep, cpefHee
apudmMeTHUeCKOe 3aITaHHbIX YHUCE);

- BBIUUCJIATh 3HaUeHUsI (PUHAHCOBBIX (YHKIUN (HAIpUMeEp, BBIYUC/IATH CyMMY
OaHKOBCKOT'O BKJIaJIa C 33/JaHHBIM IIPOIIEHTOM) U JIP.

E)JIGKTPOHHI)IG KaJIBKYJIATOPBI II03BOJIAIOT ITPOBOAUTD CJIOKHBIE MHOT'OCTYIIEHYATHIE
BbIYUCJICHUA C 3AIINChIO IIPOMEKYTOUYHBIX PE3YJIBTATOB B ST9eKHU IaMATH KaJIBKYJIATOPA.
ITo MEpeE H€O6XO,Z[I/IMOCTI/I TaKHE PE3YJIbTATbl MOXXHO U3BJICKATDb U3 IIAMATH U
HCIIOJIb30OBATb B ﬂaﬂbHeﬁMHX BbIYHC/ICHUAX.

JJIEKTPOHHBIE KAJTBKYJIATOPHI MO3BOJISIIOT 00MEHUBATHCS YUCTIOBBIMU JAHHBIMU C
JAPYTHMH IPUJIOKEHUSAMHU C UCIIOJIb30BaHuEM Oydepa obMmeHa OorepariiOoHHONU CUCTEMBI.

Ha rnaBHVIO




DJIEKTPOHHbBIE TAOJINIBI MO3BOJIAIOT 0OpabaThIBaTh OOJIBIIINE MACCHUBHI UM CIOBBIX
JAHHbBIX, HAIIPUMEDP Pe3yAbTaThl SKCIIEPHMEHTOB, CTATUCTUUECKHE ITAaHHBIE B TaK
nasiee. HaubospIliee pacipocTpaHeHue HOJIYUYHIN JIEKTPOHHbBIE TaOIHITHI
Microsoft Excel u StarCalc.

AJIeKTPOHHAaA TaOJIHMIla — 3TO paboTalolee B JUAJIOTOBOM PEKUME MPUJIOKEHUE,
xpaHsiee u obpabaThIBalolee JaHHbIE B IIPSIMOYTOJILHBIX Ta0JINIIAX.

DJIEKTPOHHAsI TaOJIUIIA COCTOUT U3 CMoAOU08 U cCmpPOoK. 3aT0J0BKHU CTOJIOIIOB
obo3HauaroTca OykBamMu win couetanussMu 0yks (A, C, AB u T. 11.), 3aT0JIOBKH CTPOK
— yucaami (1, 2, 3 u gasee). Auellka — MeECTO IlepecedeHUs CTOI0Ia U CTPOKH.

Kaxxmas ssueiika TabIAIibl IMeeT CBOM COOCTBEHHBIH ajzipec. Adpec siueliku
2/1eKMPOHHOU Mabauubl COCTaBJISIETCS U3 3aTr0JI0BKa CTOJI0IIa M 3ar0JIOBKA CTPOKH,
Hatnipumep Al, B5, E3. fluelika, c KOTOpOU IPOU3BOJATCA KaKHe-TO JIEHCTBUAA,
BbI/IEJIAETCS PAMKOM U Ha3bIBaeTCsl akmueHoll. Ha puc. akTUBHOU A4eNKOU
apiisgerca siuerka C3.




DJIEKTPOHHBIE TAOIUIIBI, C KOTOPHIMH pabOTaeT IMOJIb30BaTeb B HPUJIOKEHNH,
Ha3bIBAIOTCA pabouumu aucmamu. MOKHO BBOAUTH U UBMEHATD JaHHbIE
OTHOBPEMEHHO Ha HECKOJIBKHX PA00OYHX JIUCTAX, a TAKKE BBHIIOJIHATD BRIYUCIEHUS
Ha OCHOBE JIAHHBIX U3 HECKOJIBKHUX JINCTOB. [JOKyMEHTBI 3JIEKTPOHHBIX TaOJIHI]
MOTYT BKJIIOYATh HECKOJIPKO Pab0OUMX JIUCTOB M Ha3bIBAIOTCA pabovuMu KHU2aM.

OcHoBHBIE THUIIBI U OPMAaThI JaHHBIX. B paboTe ¢ 3/IeKTPOHHBIMU Ta0JIUIIAMU
MO3KHO BBIJIEJIUTH TPU OCHOBHBIX THIIA JJAHHBIX: YUCA0, meKkcm u gopmy.aa. B
3aBUCUMOCTH OT pelaeMor 3a/laul BO3HUKAET HEOOXOIMMOCTh IPUMEHSTh
pasnuHble POPMAaThI IIPeACTaBIeHUS JaHHBIX. B KaKIOM KOHKPETHOM CJIy4ae
Ba’KHO BBIOpATh HamboJiee MoAXOAsIui ¢popMar.

J1J1s1 TIpeiCTaBIEHUS YHCEJ II0 YMOJTUYAHHUIO 3JIEKTPOHHBIE TaOIUITBI UCIIOJIb3YIOT
Yuca08601l popMaT, KOTOPBIH OTOOpaKaeT Ba AeCATHYHBIX 3HAKa IIOCJIE 3aMATOU
(mampumep, 195,20).

IKCNOHEHUUANbHBIU POpMAT MPUMEHSIETCs, eCJTN YHUCJI0, ColepKaliee 00JIbIIoe
KOJIMYECTBO Pa3psiJioB, HE yMeIlaeTcsa B suelike (HalpuMep, YUcao 2 000 000 000 B
AKCIIOHEeHIInaJIbHOM (hopMaTe OyZleT 3aIlMCaHo B CIeayIomeM Bue: 2,00E+009).

ITo ymoTuaHMIO YKCJia BRIPABHUBAIOTCSA B sTUEMKe M0 IIPaBOMY Kparo. ITO
00BbACHAETCS TEM, UTO IIPU Pa3MeEIeHUU YUCETT APYT oA ApyroM (B cToI01e
TaOJINIBI) YI0OHO UMETHh BhIPAaBHUBAHME 110 pa3psaaam (e JUHHUIIBI IO/l eJUHUIIAMH,
JIECATKU IIOJ IeCATKAMHU U TaK JaJjiee).



TekCcTOM B 5/7I€KTPOHHBIX TaOJIUIIAX ABJISETCS II0CAEI0BATEIFHOCTh CHMBOJIOB,
cocrosmast u3 6yks, nudp u mpobesos, HAPUMED, 3aNUCh «32 MbaiT» ABJseTcs
TEKCTOBOMU. I10 yMOTUaHHIO TEKCT BBIPABHUBAETCS B TUEHKE 110 JIEBOMY Kparo. ITO
00BSICHSIETCS TPAAMIIMOHHBIM CIIOCOOOM muchMa (cjieBa Hampago).

dopmyia oKHA HAUMHATHCS CO 3HAaKa paBEHCTBA M MOKET BKJIIOYATh B ce0s
yurcia, MMeHa s4eek, QYHKIIUYA U 3HaKA MaTeEMAaTUUYECKUX onepanuul. B opmyiy He
MOXKET BXOJIUTD TEKCT.

Hampuwmep, dopmyrna =A1+B2 obecIieunBaeT CJI0KEHHE YHCENT, XPAHSAIINXCS B
suyenkax A1 u B2, a popmysna =A1*5 — yMHOKEHHE YNCIIA, XPAHAIIETOCH B TYEUKE
A1, Ha 5.

[Ipu BBOZIE (DOPMYJIBI B TUEHKE OTOOparXkaeTcs He cama (popmyJia, a pe3ysibTaT
BBIYUCJIEHUU 110 3TOU popmyJie. [Ipu n3MeHEHNH UCXOAHBIX 3HAUEHUU, BXOAAIINX B
dopmysy, pe3ybTaT IIEPECUUTHIBAETCA HEMEJIEHHO.

JIJ11 mpeicTaBIeHUs JAaHHBIX MOKHO HCIOJIb30BaTh TAKXKe CIIEIUATN3UPOBAHHBIE

dopmaThl: deHedxctbiil popmat (12000,00p.) yA00EeH AJ1sl OyXraJITEPCKUX PACUETOB,

?)OpMaTbI dama u epems MO3BOJISIOT XPaHUTDh 3HAUEHU BPEMEHHBIX JaHHBIX
15.01.2002 17:45:10).



B popmysiax ucnosib3yrTCA CChUIKA Ha aapeca ssyeek. CylecTBYIOT JBa
OCHOBHBIX TUIIA CCBIOK: OMHOCUMeAbHble U abcoromHble. Paznuuns
MEK/Ty OTHOCUTEJIbHBIMU U AOCOTIOTHBIMHU CChLJIKAMHU IPOSIBJIAIOTCS IIPU
KOITMPOBaHUU (POPMYJIbl U3 AKTUBHOU SIYEUKHU B JIPYTYIO STUEUKY.

OmHocumenbHble cCbLaKU B GOPMYJIax UCIIOJAb3YIOTCA JJI YKa3aHUS
azipeca TUYEMKH, BBIYUCISIEMOr0 OTHOCUTEILHO STUENKH, B KOTOPOU
HaxXoguTCsa PopMy.Ia.

IIpu nepemMenieHNH WU KONUPOBAaHUHN (DOPMYJIbI U3 aKTUBHOM STUENKU
OTHOCUTEJIbHBIE CChIIKU aBTOMATUYECKU OOHOBJIAIOTCA B 3aBUCUMOCTH OT
HOBOT'O IT0JIOKeHU POopMYyJibl. OTHOCUTEIbHBIE CCHLIKU UMEIOT
ciaeaywoimuy Bug: Al, B3.

[Ipu KonMpoBaHUU (POPMYJIbI, COJEPIKAIIEN TOJBKO OTHOCUTEILHBIE
CChLIKU, 13 siueriku C1 B sueliky D2 0003HaueHts CTOI0I0B U CTPOK B
(I)Opmyﬂe M3MEHATCA Ha OJIH IIar BIIpaBo U BHU3 (puc. 10.3).

A B C D E

1 =A1*B1

2 =B2*C2

3 =$A$1*$BS1

4 =$A$1*$B$1




AbcoaromHble cevbLiku B (popMysiax UCIIOIB3YIOTCSA /IS YKa3aHUsI GUKCHPOBAHHOTO
azipeca suerku. [Ipu mepeMeIneHuN UIN KOMUPOBAHUK (DOPMYJIbI aDCOJTIOTHEIE
CCBUIKHM HE U3MEHSIOTCs. B a0COTIOTHBIX CChIKAX IIePe HEM3MeHsIeMbIMU 3HaJe
HUSIMU aJipeca sTUelKy CTaBUTCA 3HAK Jlosutapa (Hanpumep, $A$1).

[Tpu xonmmpoBaHUM (POPMYJIBI, COZIEPKAIIEl TOJIBKO aOCOJIIOTHBIE CCHLIKH, 13
ssueriku C3 B ssueliky D4 0003HaUeHHs CTOJIOIIOB B CTPOK B (POPMYJIe He U3BMEHATCS
(cM. puc. 10.3).

PaccMoTpuM ielicTBIE OTHOCUTEIbHBIX M aOCOIOTHBIX CCHUIOK Ha mpuMepe. [IycTh
HaM HeOOXOIMMO BBIUMCIIUTh CTOUMOCTh KOMILIEKTYIOIIUX /IJIsi KOMIIbIOTEpPA B
py0JIsAX, ecoiu U3BECTHHI UX IIeHBI B JloJIapax U Kypc AoJsutapa. J1jis BhIYucaeHus
IleHbI B pyOJIsiX HE0OX0IMMO YMHOKUTH IIeHY B JloJJIapaX Ha BEJTUYUHY Kypca
ZloJiapa.

Ha rnaBHVIO




®opMyJIbI MOTYT COCTOATH HE TOJIBKO U3
apu(PMETHYECKUX OIIEPATOPOB U a/IPECOB AYeeK.
HacTo B BBIYUCIIEHUAX IIPUXOJUTCA UCIIOJIb30BATD
(opMyJibl, coZiepKalue (PYHKIUN. DJIEKTPOHHbBIE
Ta0JINIbl UMEIOT HECKOJIBKO COTEH BCTPOEHHBIX
(GYHKIINU, KOTOPBIE MMOAPA3AEAI0TCA HA KATETOPUH:
Mamemamuueckue, Cmamucmuueckue,

duHaHcosble, /[ama u gpema U Tak Jajee.
—~ <
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OpHoll u3 HanboJIee YacTo UCII0JIb3YEMbIX OepaIii
SABJISETCA CyYMMUPOBaHNEe 3HAaUEeHNH JHalla30Ha
sS4eeK JIJIs pacueTa UTOTrOBbIX pe3ysbTaToB. Ha
IaHeJau UHCTpyMeHToB CmaHoapmuas
pacIiojiokeHa KHOMKa [ X], ABmocymmuposaHie,
KOTOPAasi UCIIOJIb3YETCA AJISI aBTOMAaTHYECKOTO
CYMMHPOBAHUA YHCeJI ¢ TOMOIIbI0 pyHKIUN CYMM.



Panee ObLIM paccMOTpPeHBI Oa30BbIe JIOTUYECKHE Ollepariui (YMHOKEHU,
CJI0’KE€HU S, OTPUIIAHUA) U UX TAOJTUIBI UCTUHHOCTHU. B 371IeKTPOHHBIX
TabJINIaX UMEIOTCS COOTBETCTBYIOIIYE JIoTUYecKHe (DYHKITUH, C TIOMOIIBIO
KOTOPBIX JOCTATOYHO MPOCTO ITOCTPOUTD TAOJIUIIBI UCTUHHOCTH
JIOTUYECKHX OIlepaliui.

AprymMmeHTaMu JIOTUYECKUX (PYHKIINU SIBJISIOTCS JIOTHUECKHE 3HAUEHU S
NCTHUHA u JIOZKb. Jlorudyeckue 3HaUueHUs, B CBOIO OUEPEb, MOTYT OBITh
IIOJIyUE€HbI KaK pe3yJbTaT OIpeae/eHNsA 3HaUeHUH JJOTHUYEeCKHUX
BeIpaxkeHu. Hampumep, AJ1 IOTUYECKOT0 BhIPpAXKEeHHUA 10>5 Pe3yIbTaTOM
oyzet stjoruueckoe 3HaueHre MCTUHA, a 11 ToruuecKoro BhIpakeHHs
A1<A2 (rme B suelike Al XpaHHUTCA YUCJIO 10, a B SUeike A2 — YUCJIO 5) —
3HaueHue JIOKDb.

Jlornueckasa pyHkmua «M» nMeeT B Ka4eCTBE apTyMEHTOB JIOTUYECKHE
3HAYEHMsI, KOTOPbI€ MOTYT ObITh MCTUHHBIMU WJIU JIOKHBIMU, 1 3a/1a€TCS
dopmyon =Il[n02_3Haul;no2_3Hau2;...). [IpyuHUMaeT 3HaueHHe

NCTHWHA Torma v TOJIBKO TOI/Ia, KOT/a BCE apryMeHThl UMEIOT 3HaUEeHHE
NCTHUHA.

Hanpuwmep, 3HaueHue pyuknuu =M(10>5;10<5) — JIOXKDb.



Jlornueckana pyaknua «IJIM» nMmeeT B KaueCcTBE apryMEHTOB
JIOTUYEeCcKHe 3HaueHus U 3ajaeTrcs popmysion =UJIN(yor_3Haui,
n102_3Hau2; ...). [Ipunumaet 3Hauenne UCTHUHA, eciiu X0OTs ObI
OZIH 13 aprymMeHToB umeeT 3HadyeHrue NCTUHA.

Hanpumep, 3Hauenue ¢pyuknuu =NJIN(10>5;10<5) — UCTHHA.

Jlornueckana pynknua «HE» nmeer ouH apryMeHT U 33/1a€TCA
dopmyioit =HE(n02_3Hau). Ilpunumaet 3Hauenne UCTUHA, eciiu
aprymeHnT uMeeT 3HaueHue JIOKb, u Hao60poT.

Hanpumep, 3aauenue pyuknuu =HE(10>5) — JIOXKb.
[TocTpouM C TOMOIIIBIO 3JIEKTPOHHBIX Ta0JIHIL
TabJIUITY UCTUHHOCTHU ONepalii JIOTHYECKOTO

YMHOKEeHUSsI, UCII0Jb3Ys JJOTHUECKYI0 (PYHKIIHIO
«H».

Ha rmaBHyHO




DJIeKTPOHHBIE TAOIUITBI TTO3BOJISIOT OCYIIECTBIATH COPTUPOBKY TAHHBIX, TO €CTh IPOU3BOJAUTH UX
ynopsaouenue. Jlanuble (Ynciia, TEKCT, IaThl) B 3JIEKTPOHHBIX Ta0JIUI[aX MOXKHO COPTUPOBATH 10
BO3pACTaHUIO WK YObIBaHUIO. [[pyu cCOPTUPOBKE MO BO3pACTAHUIO JJAHHbBIE BRICTPAUBAIOTCSA B CJIEIYIOIIEM
MOpsA/JIKe:

- 4CJia COPTUPYIOTCA OT HAMMEHBIIIETO OTPUIATEIBHOTO 10

HaMOOJIBIIIETO TIOJIOKUTETBHOTO YHCIIA;

- TEKCT COPTUPYETCS B CIEAYIOIIEM IOPsIIKE: YHCIIa, 3HAKH,
JIATUHCKUU aJI(PaBUT, PyCCKUU asidaBuT;

- IIYCTbIE STYEUKH BcCerjga IIoMemarTCAd B KOHEIL CIIMCKa.

I[.TI}I COPTHUPOBKH CTPOK Ta6J'II/II_[bI H€O6XO]_II/IMO BbI6paTI) CTO.TI6eI_[, AaHHbIE KOTOPOI'o 6}7/1}7T YIIOpAAOYNBATHCA.
ITocne COPTHUPOBKH U3MEHAETCA ITIOPAJOK CZIeJ0OBAaHUA CTPOK, HO COXPAaHAETCA UX IIE€JIOCTHOCTD.

MO3KHO IIPOBOJIUTH BJIO’KEHHBIE COPTUPOBKH, TO €CTh COPTHPOBATH JaHHBIE ITOCIEA0BATEIBHO IT0 HECKOJIBKUM
crosibnam. [1pu BIOKEHHOI COPTUPOBKE CTPOKH, MMEIOIIHE OIMHAKOBBIE 3HAUEHUS B SUEHKaX IIEPBOTO
cToJibIa, OyIyT yIOPAZOUEHHI 110 3HAaUEHUSAM B STUEHKaxX BTOPOTO CTOJI0IA, a CTPOKH, HMEIOIIHEe OJJTUHAKOBEIE
3HAYEHUsI BO BTOPOM CTOJIOIE, Oy/IyT YIIOPSAOUYEHBI 10 3HAYEHUSIM TPeThero cTosiona. Tak, pe3yabrar
BJIOJKEHHOH COPTHPOBKHU TaOJIHUIIBI (MCKJTIOUAS IIEPBYIO CTPOKY), COZepKalllel TaHHbIE O KOMITbIOTEPAX, IIPU
COPTHUPOBKE CTOJIOIA A 1O BO3pacTaHuIo, cTosIoma B mo yé;)IBaHI/IIO u crosibma C mo Bo3pactaHuio OyeT
TaKUM, KaK ITOKa3aHO Ha PUC. 10.4.

A B C
1 Tun KoMnblOTEpPa Mpoueccop MamaTtb
2 HacTonbHbI Pentium IlI 64
3 HacTtonbHbIn Pentium 4 64
4 HacTtonbHbI Pentium 4 128
5 MopTaTuBHLIN Pentium Ill 64
6 MopTaTnBHBbIN Pentium IlI 128
7 MopTaTmBHbIN Pentium 4 64




B 571eKTPOHHBIX TaOIUIIAX MOXKHO OCYIIIECTBJIATD ITOUCK JIAHHBIX (CTPOK) B COOTBETCTBUM C
3a/ITaHHBIMHU YCJIOBUsAMU. Takue ycIoBUA Ha3bIBAIOTCA purbmpom. B pesynbraTe moucka OyiyT
HalJIeHbl CTPOKH, YIOBJIETBOPSAIOININE 3a/JaHHOMY (DUIIBTPY.

YcI10BUS 3a/1a10TCS C IIOMOIIBIO OIlepaniii cpaBHEHU . [1J1s1 YU CIOBBIX JAHHBIX 9TO OIl€paIlfU
pasto (3HaK =), MeHbue (3HaK <), boablue (3HAK >), MeHble UAU pasHo (BHAK <=) U Ooablle
wau pasvo (3HaK >=). JIJ1g 3aaHUSA YCJIOBHUS HEOOXOIMMO BBIOpPATh OIIEPAIUI0 CDABHEHUS U
3a71aTh YHUCJIO.

I[.TIH TEKCTOBBIX TAHHbBIX BOGMOXHBbI OIl€epalilu CPDABHEHUA DABHO, HAHUHAem«cA C
(CpaBHI/IBaIOTCH II€pBbIE CI/IMBO.TIBI), 3akaHdueaemecs Ha (CpaBHI/IBaIOTCH IociaeaHue CI/IMBOJII)I),
codepicum (CpaBHI/IBaIOTCH CHMBOJIBI B JIFOOO YacTH TeKCTa). I[.TIH 3alaHuA yCII0OBUA
HEO0XO0ANMO BbI6paTb Oorepanuruio CpaBHEHUA U 3a1aTh IIOCJIEA0BATEIBHOCTD CHMBOJIOB.

MO3KHO OCYIIECTBJIATD ITOUCK JAHHBIX, BBOJS YCJIOBUSA IMOMCKA /1JIs HECKOJIbKUX CTOJIONOB. B
aTOM ciydae QuIbTp OyAET cozep:KaTh HECKOJIBLKO YCJIOBUM, KOTOPBIE JOI?KHBI BBHITIOJTHATHCS
O/ITHOBpeMeHHO. Hatipumep, ecyii MbI XOTHM B TabuuIle, 1300pa*keHHOM Ha PUC. 10.4, HAUTH
JIaHHBIE O HACTOJILHOM KOMIIBIOTEPE C TIpoIieccopom Pentium 4 u namsaATeio 128 M6, To
HEeOO0XO0UMO 3a71aTh QUIIBTP, COCTOAIIUH U3 TPEX YCIIOBUM:

- uis1 cto1b1ia « Kommbiorepol» pasHo HacmoavHblil;

- s crosibra «ITpomeccop» pasto Pentium 4;

- 1y1s crosibna «Ilamare» 6oavuue 64.



Tunel AuarpaMMm U rpadmKoB. JIeKTPOHHbIE TA0JIUITBI TO3BOJISIOT
BU3YAJIN3UPOBATh JITaHHbIE, pa3MellleHHbIe Ha pabodyeM JINCTe, B BUE IHarpaMMbl
iy rpaduka. JlmarpaMmmpl ¥ rpadUKH HATJISATHO OTOOpaKal0T 3aBUCUMOCTH MEXKIY
JAHHBIMH, UYTO 00JIETYaeT BOCIPUATHE U IOMOTaeT IPU aHaIu3e U CPaBHEHUH
JIAHHBIX.

JlnarpaMmbl MOTYT OBITh PA3JIMYHBIX TUIIOB U COOTBETCTBEHHO IIPEJICTABIIAT
JlaHHbIE B PA3IMYHOM hopme. It Kax10ro Habopa AaHHBIX BaXKHO IPABUJILHO
10/106paTh THII CO37[ABAEMOM IMAarPAMMBL. J[JIs1 HATJISIIHOTO CPABHEHU ST PA3JINIHBIX
BEJINUWH UCIIOJIb3YIOTCA JUHENYAThIE AUarpaMmMbl. Hampumep, ¢ IOMOIIbIO
JIMHENYATOU UarpaMMbl MOKHO HATJISITHO OPEACTAaBUTh JTaHHBIE O YHCJIEHHOCTU
HaceJIEHUA PA3/IMYHBIX CTPAH.

J171s1 oTOOpakeHUs BEJIMUMH YacTel OT 1eJIOr0 MPUMEHSAETCS KPyroBas AuarpaMmma.
KpyroBas quarpaMmMa no3B0JIAeT, HallpUMeED, HarJIAHO II0Ka3aTh JOJIM CTOUMOCTHU
OT/IeJIBHBIX YCTPOMCTB KOMIBIOTEPA B €TO IEHE.

JIJ1s1 oTOOpakeHusA N3MeHEHH s BEJIMUNH B 3aBUCUMOCTU OT BPEMEHU U IOCTPOEHU S
rpaduKoOB (PyHKITUN UCIIOJIb3YIOTCA JUarpaMMBbl TUIIA «Trpaduk» (puc. 10.5).




JluarpaMMBbl MOTYT pacIiojlaraThCsA KaK Ha JINCTE C JJAHHBIMU (BHEZ[pEHHbIE JUarPaMMbl), TaK U HA OTAEIbHBIX
amcTax. JluarpaMmbl CBA3aHBI C UCXOTHBIMHU JITAHHBIMH Ha paboyeM JINCTe U OOHOBJIAIOTCS IPU OOHOBJIEHUU
JTAaHHBIX HA paboyeM JIUCTE.

Jls co3manus AuarpaMm ucnosbsdyercsa Macmep duazpavm. Macmep duazpamm O3BOJISIET CO37IaBaTh
MarpaMMy II0 IIaraM ¢ IIOMOIIbIO CEPUH INAJIOTOBBIX IMaHesIel. B kauecTBe mpuMepa pacCMOTPUM TabJIUILy
«11leHBl yCTPOUCTB KOMIIBIOTEPA» U MPEJICTABUM B HATJIAIHOUN (hopMe 0JII0 IeHbI KK 0TO YCTPOICTBA B IIeHE
KOMIIBIOTEpA.

[Toctpoenue rpadukos. [loctpoenne rpadrKoB ABIAETCA YACTHBIM CIy4YaeM IOCTPOEHUs AUarpaMM.
I'paduku BRIOUPAIOT B TEX CIIyUYasIX, KOT/A XOTAT OTOOPa3UTh N3MEHEHNE IAHHBIX C TEUEHUEM BPEMEHMU.
I'paduku 103BOJIAIOT AHAIU3UPOBATH 3aKOHOMEPHOCTH U3MEHEHUS BEJTUUHH.

[TpeacTaBUM € TOMOIIBIO rpadUKa JUHAMUKY U3MEHEHUS I1eH 10 ToaM Ha pa3/IMYHble MOJIEIN KOMITBIOTEPOB
(ma 6a3e mmponeccopoB Pentium II u Pentium III) — puc. 10.6.

1999 2000 2002
LleHa komnbloTepa Ha 6a3e npoueccopa Pentium Il 800 550 450
LleHa komnbtoTepa Ha Gase npoueccopa Pentium Il 1200 800 550

I[Tporecc mocTpoenus rpaduka ¢ oMol Macmepa duazpamm aHAJIOTHYEH PACCMOTPEHHOMY BBIIIIE.

Ha rnaBHVIO




HaacTpoukH B 3JIEKTPOHHBIX TA0JIHIIaX

O

B03MO0OKHOCTH 3JIEKTPOHHBIX Ta0JINI] HE OTPAHUYHUBAIOTCSA BHIYUCIEHUAMU
110 opmMyJiaM U IIOCTPOEHHEM iarpaMm U rpadukoB. C mOMOIIbIO
Ha/ICTPOEK 3JIEKTPOHHBIX TAa0JINI MOKHO CTPOUTDH reOMHMOPMaAIIOHHbIE
Mojiesiu (BBIBOAUTDH Ha reorpaduyeckre KapThbl JaHHBIE), IPUOJIMKEHHO C
3a/ITaHHON TOUHOCTBIO PEIIaTh YPaBHEHUS METOOM I10/I00pa IapaMeTpa,
pemniaTh 3aja4y ONITUMHU3AIIOHHOT'0 MOJIETUPOBAHUS METOZOM ITOMCKA
pelieHUN U Tak Jajgee. HeKoTopble U3 HA/ICTPOEK HE yCTaHABINBAIOTCA MO
YMOJTYHUIO U TPEOYIOT YCTAHOBKH.




Ilouck pewenus ABsETCA HAJICTPOMKOM, KOTOPas MO3BOJISET PEIIATh
3a/1a4d ONTUMHU3AIMOHHOT0 MoJieJiupoBanus. [Iporieaypa norcka
peIIeHNs MO3BOJIAET HANTH ONITUMAJIbHOE 3HaUYeHUe (HOPMYJIBL,
coZiepKallencs B TYeriKe, KOTOpast Ha3bIBA€TCA 1IEJIEBOM. JTa MPOIeypa
paboTaer ¢ TPyIIou sYEEK, MPSMO UK KOCBEHHO CBA3AHHBIX ¢ (hopMyIIon
B I[€JIEBOM sSTYerKe. YTOOBI OJIydUTh 110 (HOPMYJIE, COAEPIKAIIENC B
[I€JIEBOH AYEHKe, HICKOMBIN PE3yJIbTAT, IPOLle/lypa H3MEHSIET 3HAYEHHUs BO
BJIHUAIONIUX AYelikax. UToObI Cy3UTh MHOKECTBO 3HAUEHHU U, NCIIOJIb3YEMBIX
B MOJIEeJIN, IPUMEHAIOTCS OTPAHUYEHUA. ITH OTPAHUYEHUS MOTYT
coZlep’KaTh CCbLIKU HA APYTHE BIUAIOININE STUEUKU.




Ilo0bop napamempa sIBJIAETCA OSHUM U3 HHCTPYMEHTOB
aHaAJIM3a «YTO, €CJIN». ITOT METO/| UCIIOJIb3YETCsI IIPU MTOUCKE
3HAUYEHUA apryMeHTa QYHKIIMY, KOTOPBIIA 00eCIIeYBAET
Tpebyemoe 3HaueHnue pyHknuu. [Ipu mogbope mapamerpa
M3MEHsETCA 3HaUeHHe B AUErKe apryMeHTa (QyHKIUH /10 TeX
10p, TI0Ka 3HaYEeHHUE B siuekiKe caMou QyHKIUH He OyeT
BO3BpaIaTh HY>KHBII pe3ysIbTar.

B KauecTBe nIpuMepa pacCMOTPUM IMOUCK KOPHA YPaBHEHUA

x3 - sin* - 0,5 = 0. IIpeacTraBuM (PyHKIUIO B TAOJIHMUHON
dopme, mocTpouM ee rpadrK, KOTOPHIH IIO3BOJIUT
OIIPE/IESIUTh KOPEHB YPaBHEHUSI IPY0O0 IPpUO/IMKEHHO. [liis
IIOMCKA PeIIeHtA C 3aJaHHON TOYHOCTbHIO HMCII0JIb3yeM METO/I
IIo06op napamempa. ToO4HOCTH TIO00PA 3aBUCHUT OT
3aJaHHON TOYHOCTHU IIPeACTaBIEHUs UHCcesl B sTUelKax
TaOJINUIBL.



